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Track 4: Numerical Algorithms and Software:
Tutorial Goals

|
1.

___ Provide a basic understanding of a variety of applied mathematics
algorithms for scalable linear, nonlinear, and ODE solvers as well
as discretization technologies (e.g., adaptive mesh refinement for
structured and unstructured grids)

|
2.
Provide an overview of software tools available to perform these
tasks on HPC architectures ¢é includ
|
3.

Practice using one or more of these software tools on basic
demonstration problems
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This presentation gives a high-level
Introduction to HPC numerical software

AHow HPC numerical software addresses challenges in
computational science and engineering (CSE)

AToward extreme-scale scientific software ecosystems
AUsing and contributing: Where to go for more info

Why is this important for you?
I Libraries enable users to focus on their primary interests
A Reuse algorithms and data structures developed by experts
A Customize and extend to exploit application-specific knowledge
A Cope with complexity and changes over time

T More efficient, robust, reliable, scalable, sustainable scientific
software

I Better science, broader impact of your work
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his work 1s founded on decades of

experience and concerted team efforts to

Improve numerical software

AFASTMath SciDAC Institute
AIDEAS Scientific Software Productivity

AExascale Computing Project

Funded by the U.S.
Office of Science
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https://fastmath-scidac.llnl.gov/
https://ideas-productivity.org/

Software Is at the core of computational
science and engineering

Mathematical Analysis of

modeling mathematical models
Data Invention and development of new
analysis computational algorithms
Computational Development of efficient, Analysis of
solution of robust, and sustainable computational
application problems CSE software algorithms

Visualization of
solutions

Software: foundation of sustained CSE
collaboration and scientific progress
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Multiphysics Is a primary motivator for
extreme-scale computing

Multiphysics: greater
than one component
governed by its own
principle(s) for
evolution or
equilibrium

Feb 2013
doi:10.1177/1094342012468181

Also: broad class of
coarsely partitioned
problems possess

similarities to multi-

physics
fusion linear accelerators radiation hydrodynamics nuclear reactors
(A. Hakim, PPPL) (K. Lee, SLAC) (E. Myra, U Michigan) (A. Siegel, ANL)
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